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ABSTRACT
Objectives: Telemedicine has revolutionised the ability
to provide care to patients, relieve professional isolation
and provide guidance and supervision to junior medical
officers in rural areas. This study evaluated the
Townsville teleoncology supervision model for the
training of junior medical officers in rural areas of North
Queensland, Australia. Specifically, the perspectives of
junior and senior medical officers were explored to
identify recommendations for future implementation.
Design: A qualitative approach incorporating
observation and semistructured interviews was used to
collect data. Interviews were uploaded into NVivo 10
data management software. Template analysis enabled
themes to be tested and developed through consensus
between researchers.
Setting: One tertiary level and four secondary level
healthcare centres in rural and regional Queensland,
Australia.
Participants: 10 junior medical officers (Interns,
Registrars) and 10 senior medical officers (Senior
Medical Officers, Consultants) who participated in the
Townsville teleoncology model of remote supervision via
videoconference (TTMRS) were included in the study.
Primary and Secondary outcome measures:
Perspectives on the telemedicine experience,
technology, engagement, professional support,
satisfaction and limitations were examined. Perspectives
on topics raised by participants were also examined as
the interviews progressed.
Results: Four major themes with several subthemes
emerged from the data: learning environment,
beginning the learning relationship, stimulus for
learning and practicalities of remote supervision via
videoconference. While some themes were consistent
with the current literature, new themes like increased
professional edge, recognising non-verbal cues and
physical examination challenges were identified.
Conclusions: Remote supervision via videoconference
provides readily available guidance to trainees
supporting their delivery of appropriate care to patients.
However, resources required for upskilling, training in
the use of supervision via videoconference,
administration issues and nursing support, as well as
physical barriers to examinations, must be addressed to
enable more efficient implementation.
INTRODUCTION
Workforce shortages, retention of medical
staff, access to adequate supervision and
quality healthcare for patients are ongoing
concerns in rural Australia. Rural Australians
have access to half the number of medical
officers per person compared to people in
capital cities and medical officers in regional
hospitals work on average 6 h longer per
week than their city colleagues.1 Studies
report that these practitioners often feel iso-
lated while experiencing greater responsibil-
ity than their urban counterparts.2–4
Moreover, many rural medical officers state
that they are forced to make decisions
Strengths and limitations of this study
▪ Provisions of patient care, clinical supervision,
training and education via videoconference to
rural areas have been found to be useful in
attracting and retaining health staff. With
increased junior medical officers in the work-
force, training and supervision of junior medical
officers in rural areas are important for safe
practice.
▪ This study provides valuable information regard-
ing user perspectives and organisational implica-
tions for supervision of junior medical officers in
rural areas via videoconference, which is cur-
rently missing from the literature.
▪ No other studies have used in-depth qualitative
methods to describe strengths and limitations of
remote supervision via videoconference to rural
medical officers, providing important information
to support the future implementation of this
model.
▪ While this is a small sample size, the achieve-
ment of data saturation indicates that the sample
was adequate to address the research question
in this context. However, the changes in per-
spectives over time that could be expected with
this new use of videoconferencing technology
were beyond the scope of this study.
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without the supervision of senior clinicians, placing add-
itional stress on themselves, while possibly compromising
patient care.5–7 A study of junior medical officers in
rural practice identified that lack of supervision and
on-site support, inadequate orientation, limited access to
relevant education and the influence of isolation
resulted in reduced feelings of professional and personal
preparation for rural practice.7
Clinical supervision, training and professional support
have been thought to be necessary to reduce the feeling
of isolation and to attract and retain medical staff in
rural areas.8 9 In addition, increases in medical student
numbers offer opportunities to create training positions
in rural areas, although the lack of specialist supervisors
in rural areas may be a limiting factor10 and concerns
have been raised about the variability, quality and time
commitment required to provide specialist services to
areas that are often difficult to access.11 12 Telemedicine
models can be used to provide access to professional
support for rural doctors and supervision for trainees in
rural locations.13 14
Telemedicine is defined as ‘the use of information
and communications technology to provide healthcare
services to individuals who are some distance from the
healthcare provider’ (ref. 15, p.765). The use of tele-
medicine has been supported in Australia by many spe-
cialist colleges such as the Royal Australasian College of
Physicians (RACP) and the Australian College of Rural
and Remote Medicine (ACRRM), with over 700 medical
officers affiliated with the telemedicine database.
Through this media, medical officers and patients in
rural areas are provided with access to specialist services
via live synchronous based videoconferencing facilities,
enabling communication between rural primary health-
care centres and regional or urban tertiary hospitals.
Numerous studies describe successful treatment out-
comes and patient satisfaction with medical, nursing and
allied healthcare via videoconferencing, including a
reduction in expenditure, increased access and quality
of care for rural patients.16–23 Increased access to educa-
tion, professional development and networking has also
been described.24 25 However, very few studies have
investigated the supervision of medical officers via video-
conferencing.26 27 Given that supervision of junior
medical officers via videoconferencing is occurring in
many parts of rural Australia, little is known about
junior medical officers’ experiences of this style of
supervision, or whether they consider remote supervi-
sion to be a feasible model for professional develop-
ment, decision-making and increasing confidence.
The Townsville Cancer Centre (TCC) in North
Queensland, Australia, has been providing oncology ser-
vices via videoconferencing for the past 6 years. This
service brings oncology closer to home for rural patients
from an area covering over 300 000 square kilometres.17
As part of this service, rural based medical officers were
required to provide medical input to the telemedicine
consultation conducted by tertiary specialists, allowing
opportunity for videoconference-based interaction, dis-
cussion and supervision in many aspects of medical and
professional care, as detailed below. In a TCC study of
medical oncology clinics via videoconferencing, medical
officers welcomed this model for educational and profes-
sional benefits. Based on the observed educational bene-
fits for the doctors, in the past 2 years, a remote
supervision model was established and incorporated into
the service delivery model.28
TOWNSVILLE TELEONCOLOGY MODEL FOR REMOTE
SUPERVISION (TTMRS)
In this model, junior medical officers (interns and
medical registrars) in rural areas are provided with
one-on-one supervision by senior medical officers in
regional tertiary centres via videoconference prior to,
during and after consultations. The act of supervision
here is defined as the process of observing, teaching, dis-
cussion and direction about how patients are managed.
As part of the training programme, an orientation to
remote supervision via videoconference, teleoncology
services and a handbook for junior medical staff are pro-
vided for all junior medical officers. Currently, there is
no prior face-to-face contact between oncologists and
trainee junior medical officers.
Every case incorporates a case based discussion, enab-
ling remote supervision to include a range of services
such as specialist clinics on demand, patient reviews and
inpatient admissions. Training in medical management
of patients with complex oncology diagnoses and a
variety of medical topics relevant to junior doctors are
covered weekly. Therefore, patient consultations,
medical supervision and training are all covered within
this model. This is a unique opportunity for rural
medical officers and is unlike the face-to-face model in
that varying levels of specialist patient care are discussed
and taught to rural-based medical staff.
At rural sites that have trainees, junior medical officers
also have access to supervision by local senior medical
officers (rural generalists and general practitioners) on
site to corroborate findings, provide ongoing support
and guidance and discuss patient management. While
the senior medical officers in the rural sites do not have
specialist knowledge in oncology, they are able to attend
to trainees’ concerns regarding management of non-
oncology issues when required. This model of remote
supervision via videoconference, in combination with
local senior medical officers, fulfills its requirements for
supervision and training set by several medical colleges
in Australia, including the basic training programme of
the RACP and the ACRRM, as well as internship
accreditation bodies.
AIM
This study evaluated the Townsville teleoncology model
for remote supervision (TTMRS) for the training of
junior medical officers in rural areas. Specifically, we
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explored the perspectives of junior medical officers in
rural areas and their supervisors who utilised remote
supervision via videoconferencing.
Subquestions included:
▸ How do junior medical officers perceive remote
supervision via videoconference?
▸ How do senior medical officers perceive remote
supervision via videoconference?
▸ What recommendations can be made to ensure
quality supervision via videoconferencing?
METHOD
A descriptive qualitative approach was undertaken using
observations, semistructured interviews and template ana-
lysis in a thematic analysis framework. The template,
devised from the literature and professional practice, pro-
vided an organised approach to theme development and
testing based on the topics explored in the interviews.
Templates are created to generate and test themes in a
logical manner, enabling major themes and subthemes to
be generated.29–31 While one of the researchers (SS) is
integral to the supervisory model being explored in this
project, neither of the other two researchers (MC and RR)
has any professional ties to the programme. Any bias in
the template that may have resulted from researcher
three’s involvement was mitigated by researcher one (MC)
undertaking the initial analysis and the team approach to
verification of theme generation. Also, when new topics
arose in early interviews, they were verified in successive
interviews, building a wider range of topics and expanding
potential outcomes.
SAMPLE/PARTICIPANTS
Junior medical officers in four different rural sites
(interns and internal medicine registrars), senior
medical officers (rural generalists and general practi-
tioners) in rural sites and oncologists at TCC who had
participated in the TTMRS were invited to participate in
the study. These four rural sites enabled data to be
drawn from locations where junior medical officers are
working. Other sites participating in the TTMRS are
only serviced by senior medical officers and thus were
not relevant for the purposes of this study. Rural junior
and senior medical officers were purposely sampled
through an email invitation. Twenty (10 junior and 10
senior) medical officers indicated their willingness to
participate in the study, which was the entire sample
frame. Participants were sent information and consent
forms prior to the interview and consent was confirmed
at the time of interview. All agreed to being recorded
with a digital voice recorder (Olympus VN-712PC).
DATA COLLECTION
Observations and field notes were recorded by MC
during two teleoncology supervision sessions in 2013.
These data were analysed and applied to the construc-
tion of a semistructured interview guide that was pilot
tested with four medical officers and questions refined
based on their feedback. Semistructured interviews
enabled us to capture important information while pro-
viding flexibility to investigate unexplored topics in this
new area of research. As the interviews progressed, ana-
lysis of data contributed to additions to the interview
guide enabling us to verify emerging themes.30 32 The
interview guide explored experience with telemedicine,
technology, engagement, confidence, professional devel-
opment, support and supervision, improvements, per-
ception of costs and challenges. Examples of questions
can be found in table 1.
Twenty semistructured interviews were undertaken
during 2013 and 2014, 10 with junior medical officers
and 10 with senior medical officers. Four interviews were
conducted face to face and 16 via telephone, each
lasting between 20 and 35 min. The interviews were tran-
scribed within 72 h, uploaded into QSR NVivo 10 data
management software and coded.33
DATA ANALYSIS
Transcribed interviews were coded collaboratively by
MC, RR and SS, with broad themes identified as
Table 1 Semistructured interview schedule
Topic areas Question examples
Telemedicine experience Can you tell me about your experiences using telemedicine and remote supervision via
videoconference?
Technology How did you find the visual and audio quality during the supervision and training sessions?
Engagement/rapport/
confidence
Were you able to build rapport or engage with the physician on the other end? What experience
do you have with this compared to face to face?
Were there any changes in your confidence after a supervision/training session?
Professional support/
guidance
How do you feel the remote supervision experience has shaped your professional development?
Perception of costs How do you feel remote supervision contributes to the health budget?
Overall satisfaction Can you describe your overall feelings towards remote supervision via videoconference for rural
medical officers? How do you see it working in the future?
Limitations/challenges Do you feel there are any limitations or challenges with this type of supervision?
Additional Is there anything else you would like to comment on?
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interviews progressed. This allowed emerging topics to
be explored in subsequent interviews. No new themes
emerged in the final five interviews, indicating data sat-
uration. During initial analysis, large groups of codes
were generated (20). All researchers identified possible
exceptions and redundancies in the initial coding and
worked to arrange the codes into more theoretically
dense groupings. Themes were identified and discrepan-
cies discussed by the research team to reach consensus.
Finally, the relationships between the themes and codes
were explored using mapping and flow charts. This
process highlighted relationships and associations
between different concepts.
QUALITY CONTROL
Many researchers within the qualitative field place
emphasis on the trustworthiness of qualitative findings
and the internal and external factors which can contribute
to them.34 35 This study used a number of safeguards. Two
research team members (MC and RR) analysed a sample
of the data to identify quotes and pertaining codes which
underpinned major themes. Further consensus by all team
members was achieved in relation to major and sub-
themes. This triangulation approach for inter-rater reliabil-
ity ensured interpretative rigour.35 36 As researcher one
(MC) had interviewed all participants, the analyses of
interviews allowed for the use of multiple data sources
(direct observation, transcripts and recall), which is con-
sidered a key factor in ensuring trustworthiness.36
RESULTS
The demographic characteristics of all 20 junior and
senior medical officers are summarised in table 2.
Data analysis revealed four major themes relating to
remote supervision via videoconference. Within each
theme, several subthemes emerged, revealing positive
and negative aspects. Reciprocal comments by junior
and senior medical officers were noted among each
theme, with minor differences noted within two major
themes (isolation and physical examinations) between
rural and Townsville based senior medical officers and
oncology consultants. Major themes and subthemes with
examples can be viewed in table 3.
Learning environment
All 20 participants expressed positive attitudes towards
remote supervision via videoconferencing and the need
to continue this form of supervision in the future.
Participants felt that this supervision model could be
expanded to other areas of medicine such as internal
medicine, psychiatry and cardiology.
Personal attributes and communication style
Eight junior medical officers and seven senior medical
officers identified that personal attributes and communi-
cation style contributed to a lasting positive interaction
for remote supervision. Attributes such as enthusiasm,
encouragement, motivational approach and friendliness
were often mentioned. They also described the need for
clear and open communication, active listening and
attentiveness to ensure positive and fulfilling interac-
tions, with increased emphasis when using remote super-
vision via videoconference.
Relationships
Eighteen medical officers (9 junior physician JDs, 9
senior physician SDs) considered that supervision via
videoconference was an important way to provide stron-
ger relationships and develop good rapport between
rural junior medical officers and their supervisors. They
described the importance of visualising the other phys-
ician on a weekly basis and the significance of this con-
tinued support.
Practice validation
All 10 junior medical officers identified that supervision
via videoconference validated their practice and man-
agement of patients, giving them increased confidence
Table 2 Demographics of participating junior and senior
medical officers
Characteristics
(Senior
n=10)
( Junior
n=10)
Gender
Male 7 5
Female 3 5
Age
20–25 – 2
26–30 – 3
31–35 – 4
36–40 3 1
41–45 6 –
46–50 1 –
Position status
Intern – 3
Registrar in training – 7
Rural based senior medical officer 5 –
Oncologist (TCC) 5 –
Years of medical experience
0–2 – 3
3–5 – 6
6–8 – 1
9–11 5 –
12–14 1 –
15+ 4 –
Years of teleoncology/
videoconference experience
0–1 – 6
1–2 – 3
2–3 – 1
3–4 – –
4–5 4 –
5+ 6 –
TCC, Townsville Cancer Centre.
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in future medical management. This feedback helped
them to feel supported in their decision-making.
Teaching
Eight junior medical officers identified positive aspects
of teaching following patient review, teaching and con-
sultation sessions. These additional teaching sessions
increased their knowledge base and confidence with
patient management. During teaching sessions, they
were able to clarify issues or gain a broader understand-
ing of subspecialty fields of medicine. The importance
of effective teaching was also highlighted by senior
medical officers in that it enhanced their professional
development, and contributed to building a positive
learning environment. All medical officers were able to
learn about different aspects of clinical cases while
developing an ongoing clinical relationship.
Teamwork
Being part of a team and witnessing the overall care of a
patient was a consistent subtheme across the data. Five
senior medical officers explained that multidisciplinary
telemedicine involved them in a team approach in
which they could observe several aspects of patient care,
including allied health, not usually available with a trad-
itional face-to-face supervisory model. Junior medical
officers concurred with this notion, expressing that
being exposed to many areas of patient care, medical
and allied health, contributed to a broader understand-
ing of the multifaceted nature of patient care.
Isolation
Twelve medical officers (8 JDs, 4 SDs—rurally based)
noted a reduction in feelings of isolation induced by the
availability of senior support through videoconference.
Reasons for this included increased access to help,
improved confidence and establishment of trustworthy
relationships between medical officers. Rural senior
medical officers described the importance of being able
to collaborate with seniors in tertiary centres, while pro-
viding supervision to the junior medical officers, high-
lighted through their responses.
Beginning the learning relationship
Many important requirements for beginning the learn-
ing relationship between and supervisor and junior phys-
ician were identified across the data.
Prior meeting and nonverbal cues
Fourteen medical officers (7 JDs, 7 SDs) indicated their
preference for a face-to-face meeting, prior to the estab-
lishment of videoconference-based supervision sessions,
to develop rapport and learn about a person’s non-
verbal cues. Senior medical officers (5) suggested that a
prior meeting would help understand a person’s
non-verbal cues as these are often difficult to see over
videoconference and this information would assist in
developing a deeper understanding of the person.
The remaining six junior and senior medical officers
did not feel strongly either way about the usefulness of a
prior meeting.
Stimulus for learning
Motivational aspects that encourage participation and
learning via videoconference were explored through par-
ticipant responses.
Fulfils professional requirements
Participating in a supervision session via videoconference
helped to fulfil professional accreditation and provide
ongoing quality support and care for patients in rural
areas. Junior medical officers noted that they were able
to gain access to specialist advice and improve their own
technological skills, equipping them for future work.
Improved benefits to patients
All twenty medical officers mentioned benefits to
patients in various ways. Junior medical officers
described how the provision of specialist advice and
teaching enabled better provision of care to patients in
rural areas, as it increased their confidence and auton-
omy for patient intervention. Senior medical officers
concurred with comments regarding improvements to
overall patient care and management by the junior staff.
They suggested that this ability to provide direct advice
to junior staff, in real time, ensured that patient care was
similar to levels delivered in tertiary centres.
Motivates self-directed learning
Seven junior and six senior medical officers agreed that
set supervision and teaching sessions with medical offi-
cers in rural areas motivated their own autonomous
learning. Juniors were inspired to read additional mater-
ial and improve their evidence-based practice following
discussions with seniors.
Professional edge
Most junior medical officers raised the professional
advantage gained from remote supervision via videocon-
ference. All medical trainee registrars suggested that the
teleoncology supervision model gave them a professional
advantage compared with their trainee peers, as they
were provided with knowledge and training within a spe-
cialist area. Although some were initially concerned that
being in a rural centre would disadvantage their learning,
they noted that having the ability to witness multidiscip-
linary care and specialist intervention improved their
knowledge. In addition, having the technological ability
to provide care to rural sites would equip them for the
future as they recognised that technology would be the
mainstay of providing consultations. “Having the support
from the specialist has been really good, you don’t neces-
sarily get that opportunity to have one to one time with a
specialist consultant in the big hospitals…its given me
confidence…It’s given me the edge” ( JD7).
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Practicalities of remote supervision via videoconference
Both positive aspects and challenges in the provision of
supervision via videoconference were evident in all inter-
views. Comments and suggestions for future implemen-
tation were made with common subthemes arising from
the data.
Time and preparation
Common issues raised by all participants were time com-
mitment and preparation. All junior medical officers
and seven senior medical officers said that there was
increased time commitment within videoconference-
based supervision compared with face-to-face supervi-
sion. This included increased waiting times caused by
technological difficulties or supervisor availability.
Juniors stated that in rural sites, there is an additional
time pressure, especially if there are few medical officers
caring for numerous patients. Participants suggested
that a consistent time with defined goals for the session
would meet requirements more efficiently. Seniors sup-
ported this approach with the expectation that junior
medical officers prepare in advance to increase time effi-
ciency of sessions.
Training requests
The desire for training in use of the technology was
expressed by 18 medical officers (8 JDs, 10 SDs). The
majority identified the necessity of a short training
session on technical aspects such as camera and audio
equipment. Increased teaching in specialty fields and
general medicine was requested by nine junior medical
officers to expand professional support and guidance
required to maximise the effectiveness of supervision via
videoconference.
Administration and nursing support
Sixteen medical officers (8 JDs, 8 SDs) cited the need
for increased administration support from rural and
regional sites to improve efficiency. Nursing support was
also highly sought after by the majority of junior
medical officers, as nurses were consistently able to
provide prior knowledge of the patients. Therefore,
having a consistent person to assist and advise in sessions
would provide better patient care and improve multidis-
ciplinary team learning for the junior medical officers.
However, this is resource intensive in a context that
often operates on minimal staffing.
Technology
Overall, the video and audio quality of videoconferen-
cing in the teleoncology model was rated highly by all
medical officers, with only occasional minor discrepan-
cies mentioned by two junior medical officers, which
included disruptions in connections between sites.
Having a high quality system, as is available across most
sites in regional northern Australia, was extremely
important for providing appropriate supervision and
care to patients. In addition, the ability to show
radiological images and utilise zoom technology to view
patient attributes was essential to validate physical exami-
nations and facilitate learning.
Physical examinations
The inability of a senior supervisor to physically examine
a patient was a challenge identified by nine junior
medical officers. This was one of the main limitations of
remote supervision via videoconference compared with
a face-to-face model. In oncology, the physical exam was
stated as being less important as imaging has become
more reliable in determining patient status. However,
four rurally based senior medical officers who worked
with junior medical officers suggested that one solution
could be asking another physician in the rural site to
verify the examination findings, or to use the zoom cap-
ability of the videoconferencing technology to help view
patients and physical signs.
DISCUSSION
This study explored the perspectives of junior and
senior medical officers in rural areas regarding remote
supervision via videoconference. All medical officers
expressed positive attitudes and conveyed suggestions for
the future implementation of models of remote supervi-
sion via videoconference for trainees across teleoncology
and other areas of medicine. While some themes arising
from this study are similar to those reported previously,
this study identified additional themes relevant to the
provision of videoconference-based supervision. Two
minor themes (isolation and physical examinations)
showed differences in perceptions between senior
medical officers based in rural sites and Townsville
based senior oncologists.
Advantages of remote supervision via videoconference
included the ability to build relationships and establish
rapport between supervisors and trainees, and improved
communication between rural and tertiary facilities.
Through this model of supervision, trainee and senior
medical officers in rural areas felt decreased isolation,
increased their knowledge of patient care, experienced
validation of their current and future practice manage-
ment, and increased their knowledge base about various
aspects of medical and allied health patient care. This
was noted to fulfil their own professional requirements,
while providing a professional advantage over peers who
had not experienced this form of supervision.
Disadvantages of remote supervision via videoconfer-
ence included the requirement for efficient time man-
agement skills, increased administration, nursing
support, training and preparation prior to videoconfer-
encing sessions. While technological issues were seldom
reported, the ability of a centre to provide high-level
technology was an important factor for future imple-
mentation of a quality service between rural and tertiary
centres. Physical examination barriers were noted as a
limitation for junior medical officers in rural areas. This
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physicality issue may be overcome by asking senior
medical officers in rural areas to concur with findings,
or using zoom or imaging technology to help determine
patient status.
Several elements were found to increase the usefulness
of remote supervision via videoconferencing. Positive
personal and communication style are attributes which
contributed to the learning environment. These
included enthusiasm, encouragement and active listen-
ing skills which were identified by the majority of
medical officers. Relationships and teamwork are also
critical aspects seen as essential to establishing rapport
throughout the sessions. Participants indicated that the
working relationship was best established with consistent
weekly sessions. They appreciated the value of teamwork
and involvement in patient care while learning different
general and specialist approaches to patient manage-
ment. Our findings are consistent with other studies,
highlighting the need for good communication and
positive personal attributes, as well as the importance of
positive engagement between supervisors and supervi-
sees, an attribute essential for effective collaboration and
cohesion within a videoconference-based supervision
model.37–39 Our study also contradicts others’ work
which found poorer relationship and rapport building
between medical officers.37 40 41 However, our model
differs in several aspects. The TTMRS is integrated as a
part of routine clinical work and educational sessions
are done on a regular basis (at least weekly), so that
there is enough time to develop a relationship. These
previous studies did not have consistent sessions
between participants. Therefore, training for supervisors
undertaking remote supervision models needs to incorp-
orate consistent sessions that provide encouragement to
trainees through the videoconference based system.
Increased opportunity for interaction, expanded learn-
ing and teamwork have been identified as advantages of
supervision via videoconferencing.40 42 43 Using semi-
structured interviews, our study explored these aspects
in depth, further validating that through remote supervi-
sion via videoconferencing, these opportunities exist
and are welcomed. Through the TTMRS, rural junior
medical officers are exposed to and witness a variety of
patient care approaches, not necessarily available in a
face-to-face model in a tertiary general medicine unit,
thus increasing learning opportunities. Other benefits
included reduced feelings of isolation, increased confi-
dence through practice validation and the advantages of
providing support and education directly to the junior
medical officers’ location, negating the need for time-
consuming travel. Our findings concur with other
studies into general medicine, supporting the case for
education and supervision via videoconferencing,
without the need for supervisors being co-located with
trainees.25 40 44–46
The importance of establishing the learning relation-
ship through a prior face-to-face meeting to develop
rapport and learn about non-verbal cues may be
considered when developing a remote videoconference-
based supervision model.42 In our study, some medical
officers suggested that a prior face-to-face meeting may
enable non-verbal cues to be recognised in subsequent
videoconferencing and help to clarify visual and social
cues. A previous study had similar findings, with partici-
pants indicating a decreased sense of personal commu-
nication style through videoconferencing.37 However,
their study looked at pairs of medical officers who
already knew each other prior to the study. Considering
that the participants in our study did not know each
other prior to supervision sessions, a prior face-to-face
meeting may be important for development of relation-
ships in future models of remote supervision via
videoconference.
Stimulus for learning was another major theme
explored in this study. Remote supervision via videocon-
ference was noted to help fulfil professional require-
ments while also stimulating motivation for autonomy
and self-directed evidence-based learning. Through
remote supervision, junior medical officers providing
generalist care were able to achieve higher levels of confi-
dence, increase their knowledge base and address spe-
cific specialist issues relevant to patient care. This
increased knowledge, and confidence assisted their man-
agement of patients and validated their ongoing practice.
Practice validation through increased clinical support,
particularly for rural medical officers, has previously
been noted by Sargeant et al.38 However, their study did
not explore practice validation in great detail. In our
study, the use of semistructured questions allowed further
exploration of these factors and found that through pro-
vision of consistent supervision via videoconference,
junior medical officers in rural areas may feel validated
and confident in their ongoing management of patients.
Perhaps the most noteworthy new finding from our
study is the notion of ‘professional edge’, a theme which
has not been mentioned in previous studies. Junior
medical officers, especially trainee registrars, indicated
their ability to gain increased knowledge in specialist
oncology areas and multidisciplinary support through
telehealth models of care as part of their internal
medical rotation in rural areas. They described how this
provided them with an increased set of skills which they
identified as an advantage over their peers, something
they would not have developed in an urban internal
medicine setting. While some reported that they were
initially reluctant to go to a rural area, as it may disad-
vantage their learning, many concluded that in fact
their learning in oncology was increased compared with
staying in an internal medicine rotation at a tertiary
centre. Promotion of this outcome (professional edge)
from our study could have implications for recruitment
and retention of medical officers to rural and remote
areas. This notion of increasing ‘professional edge’ for
trainees warrants further exploration in future research.
The economic advantage of telemedicine, with reduc-
tion in costs to patients, has been reported and
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hypothesised in several studies.16 47 48 However, there is
considerable paucity of literature regarding the costs of
medical training and supervision via videoconference.26
Studies suggest that group supervision and education to
multiple sites would reduce costs, allowing health
workers to surpass geographical barriers and increase
contact between colleagues.42 In our study, participants
endorsed the concept that remote supervision saved
their own travel time. However, formal economic analysis
is required to assess the costs of these types of supervi-
sion models. Future cost benefit analysis could use quan-
titative and qualitative methods incorporating many
variables such as additional staff costs, cost of equipment
and maintenance and costs associated with staff travel
for training.
Several issues need to be addressed to improve the
efficiency and usefulness of remote supervision via
videoconference. The increased time commitment and
preparation required for a supervision session was a chal-
lenge for many rural medical officers. However, having a
consistent time for supervision with focused goals may
be a way to reduce wasted time and improve session out-
comes. The provision of training, administration,
nursing and technological support is also required to
increase efficiency. While technology has been seen as a
barrier by some,26 the technology used in the TTMRS
was largely viewed as positive with advanced audio and
video quality. This was seen as important for further
learning and would help with aspects of teaching, par-
ticularly those associated with physical examinations.37 49
Despite these challenges, improving training accessibility
for rural medical officers is essential for improving edu-
cation and patient care, a notion supported by health
workers in Indigenous communities, with similar geo-
graphic constraints as this study.50
Limitations of the study
A limitation of the study was that most participants were
part of an established teleoncology network in North
Queensland where the technology was already in place
and long-standing relationships had been established
between TCC and rural sites. Therefore, implementation
of a remote supervision model like this in other centres
will require the installation of quality equipment and the
training of staff in its use as well as the establishment of
working relationships between rural and tertiary sites.
Each participant gave one interview; thus, experiences
over time could not be captured. A future longitudinal
study would be a useful addition to the data set. The
influence of past exposure to videoconferencing and
number of consultations may also be useful in future
studies. This sample was a heterogeneous group of parti-
cipants. The sample size was small (n20); however, data
saturation was achieved, indicating that the sample was
adequate for addressing our research question. While
one of the researchers (SS) is integral to the develop-
ment of the supervisory model, any bias that may have
resulted was mitigated through researcher one (MC)
and researcher two (RR), taking a pivotal role within
initial data collection and analysis.
CONCLUSION
Junior and senior medical officers participating in the
TTMRS described many positive aspects of the model
and identified issues that need to be addressed.
Advantages for remote supervision via videoconference
include the provision of increased confidence, new
learning opportunities, practice validation, professional
support, establishing relationships and decreased feel-
ings of isolation for junior and senior medical officers in
rural areas. Disadvantages included technological issues,
increased administration and nursing support, increased
time commitment and preparation and limitations to
physical access by senior medical specialists in rural
areas. New information such as the need for prior
face-to-face meetings, consistent sessions and profes-
sional edge was also found.
Further research into the value of consistent sessions,
the professional edge and the cost-effectiveness of this
model is required. However, the outcomes of this study
provide important considerations for the further devel-
opment of models of remote supervision across other
medical fields, time allocation for teaching following
consultation and the ongoing support for junior staff
working in rural facilities.
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